Coexistence of zinc and iron augmented oxidative injuries in the nigrostriatal dopaminergic system of SD rats.
Clinical studies have demonstrated an excess of transition metals, including zinc and iron, in the substantia nigra (SN) of Parkinson's patients. In the present study, the neurotoxic effect of zinc was investigated using iron as a positive control. Addition of zinc or iron to brain homogenates increased lipid peroxidation. Zinc was less potent than iron in inducing lipid peroxidation. Coincubation with desferrioxamine prevented zinc- and iron-induced lipid peroxidation. Furthermore, glutathione (GSH), S-nitroso-N-acetylpenicillamine, or melatonin inhibited zinc-induced lipid peroxidation. The oxidative effect of zinc was further investigated in anesthetized rats. Seven days after intranigral infusion of zinc, lipid peroxidation was elevated in the infused SN, and dopamine content and tyrosine hydroxylase-positive axons were decreased in the ipsilateral striatum. Zinc was less potent than iron in inducing neurodegeneration in vivo. L-Buthionine-[S,R]-sulfoximine pretreatment (i.c.v.), which depletes cellular GSH levels, enhanced zinc-induced oxidative injuries in the nigrostriatal dopaminergic system. Moreover, simultaneous infusion of zinc and iron appeared to augment oxidative injuries in rat brain. Taken together, our results demonstrate that intranigral infusion of zinc caused degeneration of the nigrostriatal dopaminergic system in rat brain. Furthermore, coexistence of zinc and iron augmented oxidative injuries in rat brain. These findings indicate that both zinc and iron contribute to the etiology of Parkinsonism.